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(54) MANUFACTURE OF SURFACE WHICH IMPROVES ADHESION OF DIELECTRIC 
LAYER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve connection of a 
dielectric material such as a ceramic material which is 
subjected to plasma flame-spraying and a lower surface 
such as a metallic electrostatic chuck pedestal by 
providing a dielectric material in close contact with a 
lower part material with an under cut structure for 
bonding reinforcement to a surface of a lower material. 
SOLUTION: Basically, a dielectric insert 300 and a 
dielectric sleeve 320 are used as a plurality of inserts 
320 arranged in a circumferential edge part of an 
electrostatic chuck. The dielectric insert 300 is set in a 
socket hole 313 and a bottom part of a boss 301 is 
mounted on a side surface part of the socket hole 313. A 
clearance between a bottom part of the dielectric insert 

300 and a bottom part of a buried channel 312 remains. A tubular dielectric sleeve 320 is a 
right cylinder with an axial flow path 328. The flow path 328 passes through the dielectric 
sleeve 320 and can have a blind upper end part such as the insert 300. Thereby, adhesion of 
a dielectric material which constitutes a part of a surface structure can be improved. 
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itmm i ] mnfamtDmrnimLtcBn?-* vt><D 

ftfcSS«*»©«««&D -y C 

c twmt-r&mm i fcett©*«t&i*ffi. 

HfsR^ 3 ] M8B»*v>& < 1 1 0 . OOH^ 
(0. 0 2 5mm) OWS**bTV^*Cfc*Wflkf io 
Sffi 2 K|B«OaI*'ttffla^ffio 

[»««4] ffie*tftto. oo3-ryf(o. 07 

5mm) 0¥y^%^LT^%Zt*&mkt%m$im 

raw** 5 ] mwyfti y bffim\ mmmtcttr} 

(c) WBWttaiii«-M*ft***ott?i:l«»S* 

MES?^, ^Jyh^XfyXM so 

So 

[«*iiio] mmmm^K, wib/x^^mib 

jf*ttaffi<0^#gK^tu!B««tt*®<D*^tc«l^ 
1] MIBSOftS*^ 1ffllE/X;l/*»ifc 
*-^r-^;l/*»j!nf c fc*H91tfc-r«M#l(8K:G 

[§jf *Iff 1 2 ] tutES?©* 1 5 0-1 0 0^ 

yS'aicto&oT^scfcsiJim man 7 e en 
m$m 1 3 ] wett?©* t s #, 60-80^7 

©£&o 

C fc^atf 1 2 {CIBicO^ffio so 



m#gi 5] (we*-yf— r/i/oaawv. 5~i 

00 r pmfcfrfcoTVV6cfc«^fc-rs»*«7fc: 
IB«©^ffio 

B«f*ai6] we^-^-^woaaw, 2o~ 

3 0 r pmfctofcoT^SCfc&^fc*Sill#9U 5 
{CfB«©£fc 

umm 1 7 ] twaa? sMW3*«t«iBfc«^-r s 

5 0-8 0° fCfrfc^TVSCfcfcfftKfc 
■TS!l^7tsB«cO^ 0 

as*ai8] tufBS^MiBWttSfficff^-rs 

ffiCftA^ 6 0-7 0° fcfcfeoTW&tfcftWtti: 
TSIIW&B 1 7 fc|B«0*ffio 

1 9 ] M&g 1 icmmvmmwmmmm 
luiB^ttMasffi^tttcifmftJi^jiffl^tiT^s t 

Umm 2 0 ] MIEBi«f***M»WK:i**tttt 5ftT 
V^cfc**S«i:-rsa!*ai 9 &:£«©»*?-*•)> 

[ffi&X 2 1 ] MBBS«#»A^7Xvj^$nT^ 

[Mtn 2 2 ] MfBif *#SA S 7;I/ 5 ^ 6 ft * c i: 
*r^«i: 2 lfc|B«0#S^+-yf 0 

[ffl*S2 3] HuffilNttWitf* 8 0-9 0" fCfefc 

MM 2 2 (cGft©**? + -y * . 

oT, 

n§ c t t -r s as«3t„ 

MlJfcB 2 5 ] MlETiStt***^***. * C t 

2 6 ] fufE7 y * * >y M&jMWUBfcfto 

Bras 2 s ] tufB^a^^ y^mmmf^x 
mMm 2 9 ] mm^ v 1 <ohw&mm\c.m 

m»X 3 0 ] «S©7 -y h ffifi^ft 

m$.m 3 1 ] Hu837y^A >y HdJiAWSKKS^ 
T^SCt^#mt-r5W«3 0tCfB«O*ffi«3g o 
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m?3 5-4 5%<D**9XX«i£tlO^«WAoTV 

^ 7 y > ^» rM#^ e. & a aiR * ft 

*& 

3 3 ] tulEiSlIf***^ *ftWt fttfvftt 6 

B»*St3 4] MI5iiWK^t#^?»ftfc7^5^X 
fi7;V5f-/^^-7*^ ^XvMSWiii^ 

umm 3 5 ] swBswtttflw, 7 > ^ * >y hits 
3 6 ] maammmi>\ tv?* v vmm 

ft, #mre3 5-4 5 %0^5XX«tStlO?E«WA 

o r i/ > § x y *j - 7 y y wmmmn h%ct 

[0 0 0 1] 

•fe 7 3 V ? (p lasma sprayed ceram ic) Ti^Mti^M^ 

y»0±iBOSBftfcl4, y/^z^^Sffioffl^ 
7;l/3*Xtf:7;l/3f-/^*x7) 

[0 0 0 2] 

ra*©St5Rt>^AW)*bj;5 tfaiSM] 199 
4^9^2 7 Bfctt-^ft, *B^,1i»T-##S:tti: LT 

awsnsnuyxtcoiiinsXFoJieBWiws. 3 5 
0, 4 7 9fE«, y^xvsjs^^^^rtT-saasft 

^fijiTa^ft^js^xVx^^^sft, p«f«* 

TV^5. ^JP^XteifHlg 1 ^ -y *±K£RFSft«».B© 
[0 0 0 3] tKit>lfs 1 994^5fl24B£#4S 

ft, *H^«T##Atti: LTif /B2ft3 n y yXfo 

*S#ffFii5, 3 1 5, 4 7 3^fctt, *<D 
mm (clamping fbree)**#-r*«ttfifejWE««nT 



HK^USBBBRCspaclal gaps)tf&#2ftT^3 0 -jR 

SttWESftS. JPSjBVKii 5y-T^?-(lmil)J.XT©S§ 
*«f*S«fc«i*^^-y^±StOP ! g© 

2ia tc £ t a wii«**#-r a fe * k&s t $ ft a sittft 

&P5ftTV>5o 
[0 0 0 4] 1 9 9 4^6^ 1 4HK4iSSft, *Q§ffl 

LTM ffl^fta 3 y yx^ogwi^ffptB 

iOff 9 3 3 0 9 6 0 8 . 3 mat, IM^^ScMt L 
Tjffflbfc*II#ffr5, 3 5 0, 4 7 9*fc||jRSftfc 

-y * £Dfi&£ T Kii, 7;b 5 x ? A^fV x ^y 
-y K^7Xh*-rS<:i:(grit-blastlng)*^Sn, ^ 
y <y F 77 X h 2 ftfc7;l/ 5 r. £ A-StV X # ;l/©gffi 
20 ±ic, W*tf, 7;l^^X«7/b3:r/^£-7©J:5 

^BttRnft^raoVS J;Dfe. ttl5~203y-fV 
* (3 8 0-5 0 8V^^D^-h;V) ^JP<4-3T 

moms, W*ltf»7 5U-f>'?- (180v^^n^- 

©±ffi*S!iaL, ^fEl« - X{±t,m«(heat transfer dis 
30 tribution grooves)©/^-y^r, ^OJi^B^KS 

y ^O^r-r x^^rtlc-^^ftT^a 

^'Xilt^?L(gas distribution cavity) fcg^ftSi 
[0 0 0 5] »«^+y^O»«fMiO«!figtt, 

mcit7)is.-<yL<) ^-?vx^;bt©^©wgPE$5 

v^T«vtt-rx**^Lftyy >y h^'^X h^ffl^T, 
<^iP^'X^^)i(coolinggas distribution grooves) % 

wm=f-*? y^<Dumm 350 los-earr* c k^s 

a 0 ^*^^-y^©7;l/5x-j7A^f ; Vx^;l/0»?S 
flgRlt, 7;b5-f£0j;9ftASyWft^«#:«-fi-o^4~ 

8X10- 8 mm/mm/tJ:l:tSLT, ^/3 0 0 o C-e|5 
26X10- 8 mm/mm/°C-?h%(D-?:\ imVJ'nV 
so (process cycle) \Z J; 7;l/§— <y"A^rV X^;I/fc 
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[0 0 0 6] »*^-+«y^8l«fl«rti50»6«>*SBI 

tea, Sf&s^xva&s&ttoTx 7-^tt«xa^ 

(In ahlgh electron density plasma: I I D P) > iS 

rv-xj satSot, sswpfcgo^xvam 
xvct3T§»WKig-&LT> tiD D p©saa*«, ^*>© 

^:tt*©^]S)S7-Y-;b K&tfJSffia^Xvtc^ns 
*iT^*4:*li, fit 

n#m t met a # * # *a»«**-r a Riteis # * 

So »«*+y*©B§«{*a:ffifz:3m2ftfc¥ 
SPttSKfclM?-* >y ^©^fv X*;l/«fiaW*7A' 
5 X 7 A©Tp[52f tt* (unde ly ing conduct Ive layer) t 
©IBfctt, W^MOiWEttfcft:>T^S«B(a dir 
ect sraight line path)A^V>©T% 7— ^CCHiS 
te}fh3T£i;*ffil<0fcfc*o ¥*f*SE«ffiT?©7-* 
ft*Xtt^p-&««> *5£i:LTSK©Si$«:i:fcS. 

■s &k, uxomjM&g t < «^«#*rtgi5©^Kfc 

©Ttc & § 7/V 5 x 7 A^tV X # ;l/ £ ©ffflfc&'tta 7 
-*ttWX«?u-SttfcJ: 9, .Sf«*MRtf*©Tfc 
^«7;P5-7Al!b^bU »W^i"y*©£g#fft 

(produc t ive 1 i f e t ime) *^7v V "> MSIf § 0 

[0007] m&onjtifrz* f^x^mtttiftriv 

•y *©ffifl£&tf *-©£g#rffrfc 1 1 TSSTS65 c t# 

■y ?««©<); ^ ^IS«^»St^«S©#«f-^ <y 7-? 
fV**;l>©J:3fcTffifc©iie£©S#*fT3. *S£© 
3fe#K «t 0 > 2 o©*miBI©«lf fflJT©*iHlt©Rr*tt 
»«f-+*y*©£{fc©JSHi:a!), SHOtffr 

■y b(spacial pockets) ©f§£#HIiK£;h.3„ 
[0 0 0 8] 

[«B&&#8W-sfei&©^&] ^mmmwmmRVz 
h im* mt a Twm t « k & l t ^ 5 

«*T, Ktt»M^TgW«©affiK«#-rsci:^ 
iWtSftt^*. «ffi«ii©»ji*jiffli:LT«¥*# 



7;l/5x7AX«7;l/5x7A«x.S-a-^-c i $ 

So 

[0 0 0 9] 7>^*-y r-«Di^>&< 

tfe io»jg}ca*MAp»n, arasnssmtf*© 

fcgttJtfltt (dove-tail shaped) K4oT*!), 7V^ 

at) ©iEaa^«a, siMtsfcjg 

«fl*fl*^&*|j6©Siiik*K:Btt-s c £ ff-ctfttt 
Wf&^&va^-e&So igST'©j8ffl};:HLT 
•fe5 5'y^*m*^9J±«4Bi«i*#fif:fta. 7 
;l/5tWl/5t/f?^7tt, 

ft#«©*Tflm^MTfe5„ 
20 [ooi o] yvjumnfamtfmm 
tiz<i*3mtf&m mic7/i^-<yL,) 

-y h7"^x m*. ±iS©*ffiK7>^*y hmmz 

HBft©ft«©fc*k:ffl«f^6n*yu -y h^5X h©^ 

jSKtt» mm.<Dm&M-$%7y$-hv 'HBewtftow 
•r©ic+»aE*&tf^mi-e, f^H«n*^#«ffiK» 

«^'J y h©ffiffl«^StiTi/^*. 
[0 0 11] 7;l/5-'7Agffi©f / F«©/ci6(c, 
so fi?-9--rX^ 5 0~ 9 0 ^ y is=uKt>tz , »jgttt*?i 
7 0^-y->a-?£5lHt7/I/5x7A©^U>y hiWfJ 
T^So 7;l/5x7A«S^\©^U -y h©AWft«9 0 
* «Ttf«»), #Jltctt5 0~8 0° iW 

A«S±©^-Xffi^t,©ift^A^/ra©^©t^«3^ ^ 
©J;^*»«^©t°-y^X«^fflfemfl©fe©t*§o 
[0 0 12] aiS«jt^?iTSatttc«©»$A^> 
%<tt0. OOUVf (0. 0 2 5mm) 785, 
40 ^©tr-y^*^0. 00 3YVf (0. 0 7 5mm) ? 

[0013] {muftt^frz-y^mw^mmm 

ffSL^. 7 p 7XV?tW$n/c7;P3^«, ffS^n/c 

na 0 

[0 0 14] 

a. ftSttrffifcM-rs. aK*ffl^Mtt, «ffi«3t©-gi3^ 
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fiEgKiK#rs®KJBV">t>ft3#m? : i' -y 5<D£ o K, 
1 1 K it7)l 5 x 7 A«Sf OffflW^ S tlT ft 9 , ft» 

[0015] z.<D^r^mwmx}i5mtju<mm^ 
jfttSTSftic fctfTsaisoti, ±ie*-oiSffl^ 

■ [0 0 1 6] *58rc©£ffi*36*«*T^SB§ 
t#ittt75 y ^T'$5Mtt§ < , *U -f 3 F (po 1 
y im ide) Xtt * ©ffi© S KSffi Tftl 5 tt"CV S Si«tf* 

[0017] mm.?->?v>7<ohwm.m 

xvbs*t, sftea^tf x^«shhbe«^-s v a raja, & 

[oo i 8] Hifcw*h*±dt, y^Xvfflg?-* 
i ooiamm^^^^ i o z^snr, saa* 
k^ >m i o o rtap©ffiStt«-ew*Wfc¥#f*siK 
i o 4 (Mfiica^^xA) £^>7<rSo n 

1 0 2%MjlbT^SU7h7-ry^Pg|5 
(lift finger openings) 1 0 6 fi> l/^ft^WS 

^+-y^ 1 0 2©±ffifr6>*nS©*W1tefcLTV">*o 
S&fc, #tft7^ 1 0 2 H2fc:jSSft> ^© 
fct, Bm^Wi? 1 0 2 0^»i5K:ifi»Lfe««0 
(jB®«K«#«1t1?ifeJiO) ^y*- M 1 OK** 
*X7D-HP»2 0 2*^*nT*0, -<Vt- h 1 
1 0ttTffirtT-^X7n-f-v#.;H l 2©«iinl^ 

fy^l02 rtSPK 1 JULhOffltt-C y-fr- b ff£S J: a 



K-r*Jifcj6(^rt6"M5*o #X7n-^r*;H 1 2 
tt, ^R«0««1'>U— M 1 0£jI-DT^©±ffi<D 
rt«Ojfi»fc|ft*»V\ (0 2 (C) K^SftS) #JS© 
»Jf 1 1 3tfSIBttlll 1 4*^+*;H 1 2*^»lt 

[0 0 19] 02 (A) ©¥ffi0&#02 (B) ©§» 
LfcBrffiBfcSSttTVS ± 5 (c, »(©X;b-*-;l/ 

2 0 2 A^S§«^« 1 1 4 fcJBIU 7^102 

2fcWH/T^*. 0 2 (B) »*^+«y*10 
2©j£^P>?§tjioT^X7n-^^^;l/l 1 2F»3K 
X;l/-*-;P2 0 2*^11^1"^ l 

0 2©l5§tt^ffil l 7±K|«0^oTtaT«><aWfl 0 

*ttTvs„ $ (BjR-e?) i o 2©i§ 

tt#*ffil l 4rtKHffiinXLT, stftB-n«»«u 
t, ftl6A^yV-*-;l/2 0 2 tSM-TSttv <U£P 
#X#X;I/-*-;l/2 0 2frB»A,T-±a©!fKAD& 
20 i$$#xaW»f * 7^102 <F>±M±-C\Ct>fcr> 

[0 0 2 0] i«10JW^ira0-?-&S0 2 (C)K 
«, («SWfc«aMttt©) -Y >"9— h U 1 1 Iffi 
StlT*D» *"X7n-ftWl 1 2fttfWftO*- 
;H 1 7D-ft*/H 1 2 ©35#ffl5*JgjW* 

(Aswtfi^s©) Pin 1 3a-5TM?nT, 
iftejtjtf^ositissaMtt utv^s off j: *> mmicTfizn 

Z^Zo ^7n-f+*;H 1 2tt, Wtt-OIJ— h 

1 1 0rt»lc*V^T*O±BBOrt«liS«WC|fil!!p-3T±* 
so fcSKEbT, ^Scoifil 1 1 3ff±»OBI«i*a 1 1 4 

%**X7D-ftMl 1 2*^#*rr««fc3lCl/TV 

*o ±»»i*ft:Jii i 4*#tfae:fcfcife^T, #J1 

OSEgl 1 3*IotltO*-;H 1 5£&«\ ^X 

oiJ!SS*»^S£:i:ffT?t*. fiiiTj, BIS^Jl l l 4£ 

^m^iii 1 4Rxf&memmi 1 3%ji 

oTWII*K*!a:**»t*Ci:KJ:»)» 1 5^ 

[0 0 2 1] 03 (A) tt, Hm^^-y^cD^jgC^a 

X, &n^v -y irtc-o^r&Bk. £ti*Mi'ft(functio 

nallty)!^««SnTV*o Rfti^OPWf*^ h 

3 0 (Hi, ^MI»K**3R^3 0 1 tJSg|5Kft^T±T 

So £W3 0 8tt, 7^^>K (fflUfc) ±*SS«5*# 
LTV^o V^r-y h*-;l/3 1 3ff3»*J13 1 0©±gP 

»»Ji3 i oojfflSrtTWBiaiSftfc 

T«^^^l/3 1 2m<ttIoTM„ ««|| 
so 3 1 0 tt, 0 IK 1 0 2 t LZjj&'tlfcW&Q'&n?-* 



mmw- 10-50812 



^f-fX^;l/3 1 0Kl&Wtifr**-A'3 1 2*^tn, 
iSfE»»®^ti«r^tcLTV^o V>r<y h*-;l/3 

1 OMttinlSftT^fVX^/I/S 1 0±®^:J1D, 

a»^+*;i/3 1 2k«sRLT^s. mm&^yy— h 

3 0 OttV^y h*-;b3 1 3 ttttftiiSnT, tf'X3 

o i ojsspA'v^y h*-;i/3 i 3<DMSVicKt>r« 
t), SS«*f>-9— b 3 o 0©«»fcfflftf-+*;I/3 1 

ttJWitfx) a, #x*-+jM/3 i zfrS>mWM>V 10 

-h 3 o oftmc&!&iEnTfflLj5mm&LT^z>Qffi 

3 0 8 rt'\»Ett5 
[0 0 2 2] mW.#-f b 3 0 0 £**Jf 3 1 0 © 

y^y h*-;l/3 1 3 £#«>&A,7£tfefcJ\ mm»M3 0 

2 *mnfo-< b 3 0 0 3 1 0 cs*w 

fete, Hm^i-y^ 1 0 2(D*Mtt^f^x^;l/) © 

§ 0 offtc, si*ttA3 0 2^ms (s*«Kt4if*) 

LT, 0 3 (A) Kgsn, y^-OFMiDT^rK 
»oTSWft-Y>-9— b 3 0 Ofco^TlBLkTtffifcai 20 
ffiLft^flaISI53 0 8te|$JfrS«3 0 4 fcfcJ: 
9, »^©SUanftB§«f*S3 0 2' «Stl5„ 
ZftfcJ:!), £»3 0 8ti±fflj|»T?raPbTil!Pa5 3 

0 6#»rtStu mtf)^#X©J:$ft*Ws*»^tf 
«tnT5ifXf-+*;l/3 1 2fr£, hfflHSP3 0 
8%Iot, Mn»3 0 6!!p6tfJT, *^©MC?.tXft 
RWM3 0 2' oaffifcjg-rSCi:*'-?**. fStf, 

w«o«i;6tifciWM«i3 0 2' *«hilt, ^©^ 
hk, Mnffi3 0 6icmm-$nrctixmmmmm?% 

Vrv b*-;b3 1 3fcJfASn««BS0SI«#-i'V9- 
-b3 0 0*\ 02 (A) K:*StlSJ:3*BflPi52 0 

[0 0 2 3] 03 (B) 03 (A) t^Stlfck© 
fclf*©#«^+ -y 7«igk:-^T©!g 2 *»H©« 
W»ffflEn?*s. ^oswfti'yu- 

-hX>;-73 2 OiteSftT, ^a&4©2&tf6ftfc 
ifft||P»3 2 8t*Lm. f&fc*, XU-^3 
2 0«W^|p]!5ftES3 2 8*#-T«iSR«fK:a:tjTV^. 
MSS3 2 8&S§«#:X<j-y3 2 OtloftD, 03 to 
(A) ©-fy-9— b3 0 0©<fc5fc, ^-YVKifflgP 

[0 0 2 4] 30M3 0 OS, 02 (C) K^£ft3f 

v\, (02 (o te^*n**-;n 1 5tmmo) m 

1 ©V^>y h*-;l/3 3 4*t$Wt)l3 3 O^IoT^t 

5>n, ^^^©^tVx^/Wc&ST©^^ 

*;l/3 3 8 fcgiLTI/^. H2©V^>y b*-;b3 3 

5tfs»^i3 3 o*iioT*tf en, b 

3 3 5 ©Jgg|5T^gl5 ( ledge) 3 3 6 £JfM LTV 50 



*. si«#-r y-9-- h x y -y 3 2 0 a y * <y b 

3 3 5 (cftft&Stu *<DTiH&tfi&&3 3 6±tc(Ko 
TVS„ set;:, »§«#>f'yy--bxu-y3 2 o«, 
&J1JI 3 3 0 ©±g|5©-Y y*r~ b X U -7 3 2 0 ©JIB 
fcgftLT^S«tti8£-rfcto'53 3S8tt¥3 2 6, X 

3 0rtaWB»«ftTfcJ:v\i 
[0025] fi*ftxy-73 2 0&8W13 3 ooy 
^-•y h*-;b3 3 5 Kiti6jiA,ftm. ffHWf 3 2 2 
bXU-73 2 0fttfa«Jl3 3 0©g®£ 
ftJCfttfSo 3l*«fc*T, R«*Jl3 2 2£MSLT;S 
3 2 4STMLT, /¥S©Mi;5»nfcif«^/l3 2 2' 
*Jft«U b 3 2 0ROTPS15 3 3 2£fi§l|t# 

xy-y3 2 o©±gPT«tti?-y-5o RffSfigfc^y-9- 
-bxy-73 2 o*i$m?zrzmc. ®&3 z Q-tm 

^Ct*lSU^ «3 2 2%«1S!LTB?U 

^nA^mtt-f y^-hxu-y3 2 o*«ms*ftv^ 

JcdtC-rSCt^TlrSc *tl*»6, MP»3 3 2*<R 
WW3 2 2*aoT*»*6ftT, Wt#XU-^3 2 
0rt©BBP»3 2 8 fcSSKLTVSiaW**. 
[0 0 2 6] S*«fcfi. 03 (A) £SSnSBI«# 

^y^-h 3 o o semi 3 (b) K^$n*BI«#xy 
-7320^ 02 (b) fc^*nsa«oiH*f-+y 

1 0 2 0HWWcBH«tlfcWfcO-r>1f- h 3 2 0 

(A) , 02 (B) St/02 (C) tC 1 1 0 t LTtk2 

[0 0 2 7] 04 (A) ~04 (F) fCtt, ^»©^r 

fc-B:*ffllr^c»«^ + y ^«3g©^ 3 ©*»tt(exajB P 
le)*^«tlTV^So 0 4 (D) -0 4 (F) £#S8T 

t>\ mm»-f h 4 1 8 < 1 1 1 o© 

Wl#'fV*-b4 1 8««, l»70-ff* 
;i/4 0 8fcSI«#:^yy-hfc©f ! flT\ ^xyn-ffl© 

[0 0 2 8] ^e.fc N ^fVX^;WJ:li:«5ilft$ 

ffi/i4 1 4iat, ^gji^yD— f-v^.;i/4 o 8©-r 
<-±fca&sH!p»*^a < £ t. i otsn, mm^ y 

y-h4 1 8©flPA»c«l«.*J:5*«*t$T»^6n 
T. «ttoa!IBI««JB4 1 4 fcag«#:/i4 1 8 tVlBtt 
So LT, Jftea^Xttf- + *;l/4 0 83^6iS«# 
/■4 1 4©*iif*T?aHx«ci:^Tf#*o 
-M 1 8«Jft©tSW*7n-^+*;l/4 0 8©JSSI5© 

H^^tlTV^o If^BWWWtfl^^lJ-- h4 1 8 

t>, psf*^yy- b4 1 8 mmfcm 4 1 4^s^t 



ff HIW 1 0-5 0 8 1 2 



[0 0 2 9] 04 (A) frS04 (F) STK^SnS 
JCBiS:SteSfiJB«Of^B!tt«TO«k5fc**. 0 4 (A) 

Karen** sit, afeastife(buned)'>a< fct, 1 

Of^C, ^fV X#;IM 0 0OSS4 0 6&ffl 
LT, '>&< tfe loO.*-;l/ , rftto-6iBPaP4 1 0* 
fctt, HI 4 (B) Kw*tl*J:5fc, JBffllE#7D-^+ 
*;M 0 8 i:J8Kf S. 1 0 ©«gttf8#?©£ 

5fc©-ptt4V*V *ft0. 0 8 0^^ ($J2mm) T* 

g-m&wtn^ a«2snfeiaso^Mti*9±o. 

0 0 C+0. 1 3 mm) DJrtlC'ffiJf ZtlZ^Z 

[0 0 3 0] O^C, QMWmt 5 (space-holding) 

vx*v^e>4 i 2*, uunfiM 1 o^fflLT^f* 
7o-f+«4 o srtfcEHL, mmmwmmw* 

4 1 0fcA>?i4£ft^4 3K, ±gOTPtt#il4 1 4 
4 12%, 7;V5-fXfi7^5^-?-*-7©S!Wfl:© 

Jf-r§vx^>'ytfy4 1 2«itg©3fr5 6«©i&£ 

Kft^r, iwft-r^trwawp^sttgttKiftoT^s (t 

he controlling feature being functionality),, f# 
K, VX+y^*lf>4 1 2 UT, (0 
4 (C) tc^SftSiSfc) RtMfi4 1 4*#W 

fc»c, *h*o*«*§|*fiW- GS9RSK) cfco-ff* 
x*y^ify4 i 2©^s«, *tifc±o»jai«at6ti 

tf>4 1 2tW**LTtt<C£1ffiff&tl*CtQ1»: 

[0031] mWf-^-T^y^fmA 1 4*, 
n&mn#M4 1 4 ©«*?*$* <?wv*tii 0-20; 

'M (0. 0 1 0~0. 0 20^^ 0.2 5m 
rn~0. 5 0mm) T*%&m2i£LTWf %C£im& 
S§*#«4 1 4*#tf, vx*y^e>4 1 

4 mi 9 Bjjv^caa, s§m«i 4 1 4 %wjg lt«*)¥ 
sku #*^+y^*»5w«as»*«oi»<. c© 

<lfcfrC«fc»3. ('>&<fcfel. 0 (0. 00 

l-Y>f-T&*3-6 0. 0 2 5mm) Mcft-a 
fc(flat)) «§1t{#jl4 1 4 tti, »6A^¥5a*ai4 
2 2#5*.6tU Cfttt, 04 (D) KS*tl*J:5 
fc> 0. OOHVf (0. 0 2 5 mm) «ftfc¥f?;8: 

i#f a fcjBStvtv*. Si*tt«4 1 4*il«HPiM 



1 6 t^xVx£;l/4 0 O^il^PglH 1 Otm 
(2mm) Xtt^tlJ: f 3^:t< LTt/^„ 

satc-rsefctf-ets. ens, tubs 

[0 0 3 2] "3*fc, 04 (E) fcjRStlSJ: 5 fc> H 
Pg|54 16,41 0©ItTK&£lS»:7n--^*;l/ 
10 4 0 8©^-XfC, ffl!l£3ftS*©SStffiXtti|g£tt-fe 
^5-y?4 2 O^itai-So 111 4 2 0 ©iS^tt, 
SS©I§*«1 4 1 4&tflf«f*©lf>'4 1 8&£if¥ 

aft±*B4 2 4^*sfip*nT^siH, »Wi*:t:y©s 

S 0«flSfl*tlMI* n 5 * J: 5 K 4 1> * . S§«1*© tf 
>4 1 8tt, iff^Sftfok&bflfilStl/c (center less 
ground)-fe9 5 y 5, g*WE&7;l/5-ffr 
tfet), IIA^O. 0 0 3^Vf—^0. 0 0 5-fy 
=}■ mo. 0 7 6mm~«0. 1 0 2 mm) Kfcfco 
T, PPSP4 1 0, 4 1 6 ©&&©iig J; (3 t^S < * 
20' S§«ft©t^4 1 8*4, '> 

&<i:t0. OlO^yf (0. 2 5mm) s-pwwjta 
ISft, *ffi©Sf**f 4 1 4£lMrVX£;M 0 0 
*3ioTjfie3iSiEft:7n-f-v^;l/4 0 8 ©KSSPKSS 

i5ft»o«sj:t)ja<a-3TV''5. mn&vy4 1 8% 
^iJtaxLT, *sa<Si3e*Tia*o. 0 4 0-r>f- 

(1mm) £LT&4l\, 

[0 0 3 3] SWf*:fcrV4 1 8«PI)ntf 4 1 6Rtf 4 1 

OfcfflALT, i£IS*7D-f+*;H o 8©jggp 

4 2 6fclteTV*SJ^»j4 2 Ort^SL&tr. tu$© 
so 4-51C, tfV4 1 8tfKB£;irT¥ffl&±£ffi4 2 4% 

0©/J?*T'AStf>4 1 8©Jtii©jS83*ffi^Tj*EB8 

sn, t°y4 1 8oft*o*5W)*ffia*fi5»)W-r. Bf 

tt<*fcT^4 1 8^*&WP»4 16,41 OrtffiTtoffi 

S*Wfctt7!fx-efesj»eaaH*{i, ^x?;i/4 o 

0%jiS5flPg|54 1 0S.tflSmJ14 1 4*JiSMPSP 
4 1 0 t^mtry 4 1 8 fc©M©3H«©HPffifr5«E 

was. 

40 [0034] m.m-(y^<D^mms.^tm.^h^ 

TfflV^n«#«^+y^©*&, »1 8 0(O^X« 
(gas flow pathways) A^oL + >y ^ ©MliigP 

t), ««tt-r>-+r- h 4 0 Ort©R»©MPg|54 1 0 

S*WtC0. 0 4 0-0. 4 o o^yf (itgl~ 
1 0 mm) KStf, SWft-f >tJ— h ©^g^\ ^S(c 
avity)©!tg4t)fe/J^^l/^0. 0 0 5 (0. 1 2 3m 
m) Kft^T^S. £©4 3 &^ti, ffl^6n*»fi 



fSHFP 1 0-5 0 8 1 2 



[0 0 3 5] *5SWf4, &#SttfeSffl||itfc*©#fiB 

[0 0 3 6] ±xgLft£?E, Wt^+y*o«ffitt, 
Ta®§*tf*£W-e& < !»£3i»7 P-^HUT 

3B£tf«fc<, P€ft-fy-9— h/l©ffil&*mti77i/3 
■^x«r;i/5-f-^*-r"eJ6a 0 g#«&»*^+y 

*^7V**;Wi7;l/5-£AfrS»£3ftT*s!K $ 
AStlSilMflM' VU— h fe7;^-7 AA^*fi8Sn 

[0037] MasLfcgxoasofca, r;i/5^-x» 

citfSSL^ a-if&6, £©£?&»«{;:£?), » 
ASSfc±fc^S7;l'3f-Xa7;l/3^- ?$-7<Dm 

mwn-Tjy? ag*ma±ffi5-2%tD?-$-7) 
t commmmnm\ 7-^7 xvt j; d hm^ § 

s. 

[0 0 3 8] ±aZ8LfcJ:3fC, 771/3 T^ttWftfWt 
5n5^#7;l/5^fEiS«, 7;l/5?-S§«*«©7'7X 
v«H»fc iSn-f-i' 7 U -y b 7 5 X b * 

77l/3-7A^*Stc^-r5««W^lg^afe#$tl 

So 

[0 0 3 9] 05 (A) tt, 3taiC*^T^Uy h79 
X h*m>ftfctg«&^LT^S. tf«7 t ^>y7©77l/ 
3-7A/-°.7VX#7l/5 0 0%, f— TVl/Xfi'M' K'N 
71/ F (hand held)±{C@£U S^IMX^ 5 0~9 0 

5ftlfc{M4fl £/X7l/5 0 2, 5 0 4, 5 0 6fre>jg/l 
LT, 77l/3-7A^7VX£7l/5 0 O^ffllgLfto 8 
fficft-rsyj -y b©A#W$£/X7l/ (7X71/5 0 4, 
5 0 6 tJ±^ft/X;l/5 0 2) ©ftfi(Cj;oT0^©M 
AIWt%S*Wfc«*J8 5° i:,^9 0° 

A^tVx#;I/5 oooi!5 i o tStt-rsX*fftK 
=fcD> affiA^y^'AtlK^n, 5 1 Otitis* 

[0 0 4 0] fcJgiJIfiiLfcftV, >y btf77l/3^7 



U-y b77Xb4HC77l/3-7A^fVX#7l/£IIie2 

a-rc tan**, c<Dctt)\ iabft7^*yh© 

*S»0#lt6nft7;l'5-'>Aaffi^ftK, 

fctfjiajsnfe. patci*, 7>^*-yh© 

fl^Ktt r/iJl(dove-tail)J «i:S^T^5Al &■£;&: 

Wt:^6T?»5. 0 5 (A) Kit, ifVvhfvXhZ 
tift#«f-^-y7077l/3-7A^rVX^7l/5 2 Otf 
^SftTVStf, (5 2 4 fc^nttV^) Mat 
|qH/->TV>SyX;l/5 2 2#/H^P>ftT\ W-y 1-534 
^77l/3-7A^xVX^7l/5 2 0©gffi5 3 6lctt 
U oOftfi-PSft^T^S. ?U>yb75Xb 

*Wi77b3^7A^7VX#7l/5 2 0*\ PgLT^ 
3#->f— 771/ (HS*f) fcHJ&SttT^*. *- 
>x-7'7l/tt^-rVX^7l/5 2 0*. 05 (B) Kfcfll 

5 2 8 •eTfcsmri/^ *^5 3 8©jit>T*i@i 

CStfS. 77l/3-7A^7VX£7l/5 2 0©SI5 3 
6±<D7Vy b7^Xh©?3§$5 3 OStftfyf-5 3 2 

7X7l/!b^C«5 3 8tCjfir5< totlT, /XVI/ 5 2 2 

©^SMg^iit;: fctf&g-e&s,, ««Hiqi©&as-e 

P>tl> 7;l/3^7A^f : VXX7l/5 2 OO^SSg|55 4 2 
*»5«5 4 OKfioTif-i5i5 3 8 $T\ /XVl/CffiS 

8, 77l/3-7A^xVX^7Wll7t?nT^S^->' 
r- 771/^^tt^-SS C fc i D , 7X71/ 5 2 2 ©{SB 
ftTOSftTV^frSMtSBTtt&VV, y h77 
X htt*»*»*SHIS*fflV^T, 771/3-7 A^f : VX^7l/ 
5 2 0Ogfg5 3 6(C rjfj 5 2 6£{tUmTo CCD* 

9^S.HS-p^$nfc77l/3-7A^-rVX^7l/5 2 0 

tlS77l/3^-©Sim#:3— TJ>lf<DMG. $12 0%J-X 
±©«MBMtOi»»!WW({**irv^*. 
[0 0 4 1] 77l'3-7A^r ; VX£7l/5 2 0 

tt, ft»»2 0-3 0@e (2 0-3 0 r pm) TEC 
-r5^-^x-77Hc@S$tlT^§ 0 77b3-7A^ 
■7^X^71/5 2 0©«ffi5 3 6lZ.Mt^yX)]/5 2 2© 

5 0° ~8 0©IBHfcSS) „ Kfh77l/ = -7A©^U 
<y h8?©-»J-^Xtt»6 0~8 0^>r>i7*oT, ^ 
•J -y H75X HcASSMlOHasffllc-lRWfcfflV^ft 
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KVt&oW -y h7'^X rSB©ffli«. i>/W7 • 
7 7" W 7* • -i V << V 7* y V (Emp ire Abras ive Equ 
ipment) Hy->/Wt7ffloy^-*) frP>Tf)S£ 
tVO^o ^'J7h77XhiC, !»5 2 6©ift£5 2 
6ft^J0. OOS-rV^CO. 0 2 5mm) fc&ofco 
±3zELfe£?K7;P5-7A^xVX£;l/5 
2 0<DmW*imT%fctbl^ UA-hU 0-8 0 o CT& 
S{1*£nfc7;b5-7A^xVX#;l/5 2 0gffi5 3 

tf»fflSft5. 7°9Xvm»^n57;l/5^^M5 3 
6tC*fLT8 0-9 0° O^ST (S(S*affifc»LT^ 
Hi?) ilffl£ns 0 7 p ^Xv^»$nft7;l/5^3-r 

%ctt>mmt%% 0 nm&s -j^x-rmm titer ji 

7;l/5-"7A^r-f X#;l/5 2 0^05 (A) fc^n 
toj: 0, ^20 %fi(±*#snfec 

fee 

[0 0 4 2] W"F©JURfi, *«93*fflv^«aott« 
[0 0 4 3] mmft-Oy-h*7>\'S.-Vl>.<Dl:5%: 

y*mv±mm-&t>&ic^rmm%>t%, mm 

<D S •fWBlMtWtr S fc» fc , 7^ X?fflic J: 
38iW#3-T-f >y<D*&K«, ffi»T»»&^MK 
■fiMf fc^«MB?*«. 7 0 ^Xv^lttcJ:?»3- 

V>ct©fei6, 8 0-9 0° SfH^feSftST-n— f 4 

yfzmmscttetm-v&Zo ^x^mtstut 

[0 0 4 4] 7*7XV}aWSnS-fe75'yfCDi5»c, 
79Xv^fcJ;^^tt#:Jl«fel--C%^, 7/1/5^© 

S^L-cvsot?, *n#tt*3fc*fc»m*. ^©<fc 
•5 tains c fcte. imwxws^nyt* 

izmmzftzmmtitmz&mumcK^T^z 

[0 0 4 5] »!fi«^7;I/5-7A(D^nKjfiSL 



16 

-4 5 %O^XX«iStl©5t«SiJ^Aofexys> , -7 

x * >\><Dmw±mcM fommw* 3 >v< 7 y F*ff 0 

©^ijfift£&^T^?)ft#Sfi&&< (not nocth sen 

t it iye)flo«fe&r«fc s n§ 5 , »fkex«r»5i 
[0046] ±iEbfe»aa*6*0g«tt*«w©«H* 

[0 1 ] rtgPdFiTSfugtflWf-v >y 2 **$8«a«a 
[0 2] 0 2 (A) 14, »«f-+y^O±ffi*S^ , rS 

if *ttii©M)^ciag? tat uxm&njut is^m 

02 (B) {4s R«tt*0ft»#XE©iifEB*^LT^ 

30 2 (A) ©»m^+-y^©ffliffi0T$D, 0 2 

20 ( C ) It, m tttt U > ?V h- (conduct ive r ing in 

sert) ©£4li0R S , 

[03] 0 3 (A) It, mim^Xmm'S (heat transf 
er gas flow conduit^fl^SffWft-fy+f- 

-boa^fflacr'^astBLTvSo 03 cb) «, 

[04] wm**y*immt*i3m**L. mm»m 
mmxtMyv— t tpucm Lrmm^-^ -y ^©^ 

[05] 05 (a) a, ^«{«A«fflsns^tnm 

^■^ > y ^ (07)1 5 -7 A^r -i X ^ ;l/«S©ffiafcov> 
T©^OSffj©7j)£%^-r0-C ; $.So 0 5 (B) It. 

3 0 0-mmtitfyy—b, 3oi-#x, 302, 3 
02' -mw.&m. 3 0 6-hp», 3 0 8-sih», 

3 1 o-mmrn, 3 1 2-^x^-+*;k 3 1 3-vt- 

V 3 2 0-SI«#X';-7", 3 2 2, 3 2 

2' -R«4M, 3 2 6-afflk 3 2 8-4-JfeMqtJk 
so 3 3 0-iti, , 3 3 2-B8P8I5, 3 3 4, 3 3 5- 
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